Context. The Sagittarius (Sgr) dwarf spheroidal galaxy is currently being disrupted under the strain of the Milky Way. A reliable reconstruction of Sgr star formation history can only be obtained by combining core and stream information. Aims. We present radial velocities for 67 stars belonging to the Sgr Stream. For 12 stars in the sample we also present iron (Fe) and α-element (Mg, Ca) abundances. Methods. Spectra were secured using different high resolution facilities: UVES@VLT, HARPS@3.6m, and SARG@TNG. Radial velocities are obtained through cross correlation with a template spectra. Concerning chemical analysis, for the various elements, selected line equivalent widths were measured and abundances computed using the WIDTH code and ATLAS model atmospheres. Results. The velocity dispersion of the trailing tail is found to be σ=8.3±0.9 km s −1 , i.e., significantly lower than in the core of the Sgr galaxy and marginally lower than previous estimates in the same portion of the stream. Stream stars follow the same trend as Sgr main body stars in the [α/Fe] vs [Fe/H] plane. However, stars are, on average, more metal poor in the stream than in the main body. This effect is slightly stronger in stars belonging to more ancient wraps of the stream, according to currently accepted models of Sgr disruption.
Introduction
Dwarfs are the most common type of galaxies in the universe. Several dwarf satellites are usually associated with giant galaxies and, in the commonly accepted scenario (White & Rees 1978) , giant galaxies actually emerge out of the hierarchical assembly of dwarfs. In this respect, dwarf galaxies are considered to be the building blocks of the universe.
The Sagittarius dwarf spheroidal galaxy (Ibata, Gilmore, & Irwin 1994 , Sgr dSph) is currently disrupting into the Milky Way (MW) and its discovery Table 1 . Basic parameters of the program stars. Measured radial velocities and spectra signal-to-noise ratios are also reported. Beside the 2MASS name we give our own identifier to the star, which is used consequently in the other tables and throughout the paper. SARG Robertson et al. 2005 , for a possible solution to this problem). However, the idea that dwarfs may have contributed the halo with stars even significantly different from their present stellar population is now under investigation (Munoz et al. 2006; Chou et al. 2006) .
Tagging accreted components and analyzing their chemical composition is very important for our comprehension of the Milky Way formation. Some streams were identified in the galaxy without any association with a core remnant. Therefore, they could represent the residuals of ancient accretions (Duffau et al. 2006; Belokurov et al. 2006a) , and their chemical signature might be very informative as well.
In this framework, Sgr plays a special role. It presents a very significant core remnant (30
• tidal radius), and its giant tidal streams (henceforth, the Stream, for brevity), now identified all over the sky (Majewski et al. 2003, hereafter M03) , indicate that the disruption process is still ongoing. Hence, Sgr is a MW satellite for which a complete reconstruction of the star formation history is possible, combining core and stream information. As such, it will be possible to understand if Sgr is actually a building block of the galactic halo or not. Deep color magnitude diagrams (e.g., Marconi et al. 1998; Bellazzini et al. 1999; Layden & Sarajedini 2000; Monaco et al. 2002; Bellazzini et al. 2006a ) and abundances derived from high resolution spectra (Bonifacio et al. 2000; McWilliam et al. 2003; Bonifacio et al. 2004; McWilliam & Smecker-Hane 2005; Monaco et al. 2005; Sbordone et al. 2006 ) provided a fresh wealth of information about the star formation history (SFH) of the stellar populations present in the Sgr core over the years. Information about the Stream is now also accumulating (M03, Majewski et al. 2004; Law et al. 2005; Belokurov et al. 2006b; Chou et al. 2006; Bellazzini et al. 2006b ). This is the first paper of a series devoted to the study of the Sgr Stream. Here, we present radial velocities for 67 red giant branch (RGB) stars belonging to the Stream and high resolution chemical abundances (Fe, Mg, and Ca) for 12 of these stars. The paper is organized as follows: in §2 we describe the target selection procedure. The observational dataset and the applied data reduction procedure are discussed in §3. In §4 we describe the procedure for radial velocity measurements and discuss the obtained results. In §5 we present a comparison between radial velocity obtained here and in Majewski et al. (2004, hereafter M04) for a sample of stars belonging to the Sgr trailing tail and common to the two studies. In §6 we present chemical abundances obtained for 12 stars lying in two different spots of the Stream. In §7 we discuss our findings. In §8 we briefly summarize the obtained results.
Target selection
Data were obtained using three different high resolution facilities. A sub-sample of the M04 stars was observed with UVES (46 stars). The remaining stars were selected from the 2MASS 1 catalog employing the M03 procedure, which has already been proven to be a powerful tool to pick-out candidate stream stars (see also M04).
Reddening estimates were obtained through the Schlegel et al. (1998) reddening maps. Distances of the target stars were derived through photometric parallax, following M03, but adopting (m-M) 0 = 17.10 as the distance modulus of the Sgr core (Monaco et al. 2004 In Fig. 1 we plot the position of the target stars (big solid markers) in Cartesian coordinates of the (galactocentric) Sgr orbital plane. Different symbols correspond to stars observed with different facilities. The Law et al. (2005) model of Sgr destruction (for a spherical galactic potential) is also plotted for reference.
Observations and data reduction
A total of 13 stars were observed between August 30, 2004, and January 24, 2005 , using the SARG spectrograph mounted on the Telescopio Nazionale Galileo (TNG) telescope at La Palma. We used the 1.
′′ 6 slit, which provides a resolution of R=29000. The chosen setup used the yellow cross-disperser, which covers approximately the 462-792 nm spectral range. Data reduction (bias subtraction, division by flat field, lambda calibration, background subtraction, and extraction) was performed within the ESO-MIDAS 2 echelle context. During a technical-time slot on the nights of June 3 and 4, 2006, we observed 8 supplementary stars with the HARPS facility mounted at the 3.6m telescope in La Silla. The standard high resolution HARPS mode (R=110000, 380-690 nm spectral range) was employed. Stars were observed for an integration time ranging from 800s (#465) to 1200s (all the others). Additional HARPS observations were obtained for stars #1006, #1022, and #1083 in July 2006, with 30 min exposures. The June 29, 2006 star #1006 was observed for one hour integration time. Data were reduced through the online automatic pipeline installed on the WHALDRS workstation at the 3.6m control room. The final output of the HARPS pipeline is extracted spectra that are completely reduced (bias-subtraction, cosmic rays filtering, flat-field, and wavelength calibration), and the star radial velocity as measured by a cross correlation function on the bidimensional echelle spectrum with a template G2 dwarf 3 mask. The extreme stability of the HARPS facility secures accurate radial velocity measures even with very low signal-to-noise spectra. In Fig. 2 we plot the cross correlation function obtained for the two lowest S/N spectra obtained. The signal corresponding to the star radial velocity is clearly evident.
UVES spectra for 46 stars were obtained between June 18 and September 16, 2005. Stars were observed with the standard setting DIC 390+580 nm, which covers the spectral range 328-456 nm and 480-680 nm, with the Blue and Red arms, respectively. We employed a 2×2 CCD binning and a slit width of 1.
′′ 2, which provide a resolution of about 35000÷40000. Data were reduced using the UVES ESO-MIDAS pipeline.
Fig. 2.
Cross correlation function (CCF) of the two lowest signal-to-noise HARPS spectra with the G2 dwarf template. The heliocentric star radial velocity reported in Table 1 is obtained through a Gaussian fit to the observed peak. Contrary to usual conventions, the star radial velocity is found by the HARPS pipeline as a minimum in the CCF.
Radial velocities
Radial velocities (RV) of star in the SARG and UVES samples are obtained by cross correlation with a synthetic spectrum using the fxcor task inside the IRAF 4 suite. The synthetic spectrum was calculated employing the SYNTHE code (Kurucz 1993a; Sbordone, Bonifacio, Castelli, & Kurucz 2004 ) and a set of atmospheric parameters (temperature; gravity; metallicity=3900; 1.0; -0.5) similar to those of all the observed stars (see, e.g., Table 3 ). Concerning the HARPS spectra, the formal photon noise induced radial velocity error is in the worst case 11 m s −1 . A conservative 200 m s −1 uncertainty is assumed. In Table 1 we report the measured radial velocities (heliocentric and in the galactic standard of rest 5 ), as well as the signal-tonoise ratio of the spectra. Radial velocities are obtained with a precision, generally, better than 0.5 km s −1 . For the HARPS and UVES spectra, we only present radial velocities, here. 4 IRAF is distributed by the National Optical Astronomy Observatories, which is operated by the association of Universities for Research in Astronomy, Inc., under contract with the National Science Foundation.
5 A local standard of rest rotation velocity of 220 kms −1 and a peculiar motion of (u,v,w)=(-9,12,7) kms −1 are adopted for the Sun, for consistency with M04. • ) is predicted to some extent by the model, and more data are mandatory to constrain the radial velocity pattern of this part of the stream. The remaining part of the HARPS stars lie in a region where different branches of the Sgr Stream overlap (X S gr,GC >-10 kpc in Fig. 1 ). Their radial velocities nicely fit with the trend predicted by the model for the Sgr leading tail and confirmed by Dohm-Palmer et al. (2001) (Fig. 3) and Law et al. (2005) data. However, especially for the three stars at 230
• < Λ ⊙ < 280
• , some ambiguity still holds. 
Sanity check and possible binary stars
UVES stars were selected out of the M04 sample and trace 70 degrees of the Sgr trailing tail, in the range 30
• . Note that Λ ⊙ =0 at the Sgr core. Figure 4 shows the distribution of the differences between the heliocentric radial velocity measured here and in M04 (see Table 1 ). After removing star #1006 (which shows a remarkably large velocity difference: -35.4 km s −1 ), the distribution is well represented by a Gaussian distribution centered at -0.44 km s −1 and having a σ of 5.45 km s −1 . Hence, there is no zero point difference between the two sets of measures and, given the high accuracy of the UVES velocities, the dispersion of the distribution nicely confirms the 5.3 km s −1 quoted by M04 as random errors.
It is noteworthy that 3 stars lie over the 3σ limit (>16 kms −1 of RV variation, Fig. 4) . A possible reason for the detected RV difference is that these stars are in fact binary systems, observed at different orbital phases. Time series of RV measures are clearly needed to assess this hypothesis on a firm basis. Between June and July 2006, additional HARPS data was obtained for these stars. In Table 2 we report a summary of the RVs measured for stars #1006, #1022, and #1083. Support of the binary hypothesis is provided by this new data to star #1006 and, to some extent, also to #1022, while no significant RV variation between the UVES and HARPS measures was obtained for star #1083. In any case, considering the 3 outliers as genuine binaries, a preliminary lower limit for the Sgr binary fraction of ∼6% is derived. 
The velocity dispersion of the Sgr trailing tail
In the upper panels of Fig. 5 , we plot the v gsr as a function of Λ ⊙ for stars in the UVES sample. The left panel shows our measures, and the right panel M04 RVs. Continuous lines show a least-squares fit and a polynomial fit (M04) to the trend, in the former and latter cases, respectively. The fits hold up to Λ ⊙ <90
• , where the increase of the velocity dispersion is evident (see M04).
Lower panels show the distribution of differences between the actual RV and the fit. M04 data (right panel) is well fitted by a Gaussian curve having a dispersion of 11.8 kms −1 , once star #1006 (which lies more than 3σ away from the mean) is removed. M04 used a σ=11.7 kms −1 Gaussian curve to fit the observed distribution. Hence, the stars we observed are representative of the more populous M04 sample. Note also that M04 used 45 stars to evaluate the stream velocity dispersion, a number not so different from the 40 objects we use here.
The left lower panel shows residuals of our measures with respect to the fit. The distribution is fitted by a Gaussian of σ=8.3±0.9 kms −1 (without rejecting any star, i.e., using 41 stars) while M04 obtained an intrinsic stream dispersion of σ=10.4±1.3 kms −1 , after removing the random errors (∼5.3 kms −1 ). The two values are in agreement, within the errors. However, the above results suggest that this part of the trailing tail is colder than what was estimated by M04 with low resolution spectroscopy, and it also appears colder than the Sgr core (11.17 kms −1 and 11.4 kms −1 in Monaco et al. 2005, hereafter M05, and Ibata et al. 1997, respectively) . Nonetheless, the external regions of the Sgr main body may present velocity dispersions more similar to what observed in this portion of the Stream (see also Ibata et al. 1997) . Our results suggest that to properly characterize dynamical structures these cold (e.g., streams in and outside the halo, dwarf galaxies velocity dispersions), high resolution data are really useful, if not mandatory. It should be also kept in mind that a sizable population of binaries could (and indeed should) be present in Sgr. However, the increase of the measured velocity dispersions of a dwarf galaxy due to the presence of a binary population should be considered at most marginal (Hargreaves et al. 1996; Olszewski et al. 1996) .
At Λ ⊙ >90, we confirm the M04 claim of a rise in the stream velocity dispersion. However, with just 5 stream stars no meaningful comparison with M04 can be done. Note also that a colder velocity dispersion in the stream of a disrupting system with respect to the core remnant is expected on the basis of the conservation of phase-space density (see Helmi & White 1999) . The stream velocity dispersion should actually decrease as a function of time (as 1 t ).
Chemical analysis
Looking at Fig. 1 , it is easy to realize that SARG stars lie at the most extreme Stream positions, among the program stars. They sample two different wraps of Stream and in each of them a part of the Stream significantly distant from the Sgr core. Therefore, SARG stars are ideal to spot the basic chemical characteristics of the Sgr Stream. Here we present Fe, Mg, and Ca abundances for the stars in the SARG sample.
In more detail, stars from #1 to #77 of Table 1 belong to the trailing tail (b<0 or Y GC,S gr >0, Fig. 1 ) at more than 80 degrees from the Sgr core. Stars from #232 to #283 (b>0 or Y GC,S gr <0), lie above the galactic plane and probably belong to a more ancient branch of the stream. Star #260 has a too low S/N ratio (see Table 1 ) to allow a reliable chemical analysis and is, therefore, dropped in the following discussion. In Fig. 6 we plot a sample of the SARG spectra of the 12 stars for which the chemical analysis was performed.
Stars in the UVES sample have cooler temperatures with respect to SARG stars. As such, the great majority of them present deep titanium oxide bands (TiO, see Fig. 4 in M05) , which strongly complicates the chemical analysis. TiO bands depress the continuum, and a reliable estimate of the continuum level is crucial for robust equivalent width measurements. Thus, the derivation of elemental abundances for such cool stars represents a significant challenge. A few groups are actively investigating methods to derive trustworthy abundances for M stars by the simultaneous comprehensive synthesis of selected spectral regions roughly in the range 7000Å< λ <9000Å(see Valenti et al. 1998; Bean et al. 2006) . For this reason and in spite of the high quality of the data, the analysis of stars in the UVES sample will be presented in a forthcoming contribution.
Atmospheric parameters and chemical abundances
Dereddened (J-K) colors were used together with the Alonso et al. (1999) calibration to derive the effective temperature (T e f f ) of the program stars. Stars share very similar colors ((J-K) 0 =0.93÷0.97, see Table 1 ), which turn into a quite tight range of temperature, namely T eff =3831÷3936 K. Note that effective temperatures derived with this procedure, however, appear on average roughly 2% hotter (i.e., +76 K) than the calibration scale adopted in M05 6 . We eventually adopted T e f f =3900 K for all of our stars, assuming a ±100 K uncertainty. However, note that (i) the assumed T e f f obtain excitation equilibrium of the neutral iron lines (Fe I) in all but two (#242 and #42) of the stream stars, and that (ii) 76 K of difference in the temperature scale do not induce any sensible change in the derived abundances, as can be seen from Table 6 and Table 4 in M05.
All the targets were photometrically classified as M-Giants (see M03). However, photometric classification is always tentative and should be spectroscopically confirmed. Stars are clas-sified as M-type on the basis of the presence of titanium oxide (TiO) bands in their spectra. Indeed, the SARG spectra do not present TiO bands, as somewhat expected from their not exceedingly low temperatures (see also M05). Thus, chemical abundances are safely derived from spectral lines equivalent widths (EW) provided a proper model atmosphere is employed.
After correcting for their distance and reddening, gravity should be derived for target stars by the relevant fundamental relationship:
where const = log(4πGσ) = −10.32 and M * and L * are the stellar mass and luminosity. However, given the obvious uncertainty in the definition of both the stellar mass and the bolometric correction at such low temperatures, only a safe physical range can be identified for log g, relying on a collection of isochrones (see, e.g., Fig. 11 in Bertone et al. 2004 ).
Comparing with the Girardi et al. (2002) isochrones in the K vs. (J-K) plane, we derived log g = 0.9 ± 0.5 dex as a realistic estimate of the representative surface gravity and its allowed range, for all the targets. To derive the chemical abundances, we firstly calculated a model atmosphere with T e f f =3900 K, log g=0.9, [M/H]=-0.5, and the Opacity Distribution Functions of Kurucz (1993b) . Secondly, we measured EWs on the spectra for a selected sample of Fe, Mg, and Ca lines using the standard IRAF task splot. Finally, abundances were derived from the measured EWs using the calculated model atmosphere within the WIDTH code. The GNU-Linux ported version (Sbordone, Bonifacio, Castelli, & Kurucz 2004 ) of both the WIDTH and ATLAS codes (Kurucz 1993a) were employed. Microturbulent velocities (ξ) for each star were determined minimizing the dependence of the iron abundance from the EW.
The atmospheric parameters adopted for the program stars are reported in Table 3 . The Fe, Ca, and Mg line lists, as well as the adopted atomic parameters and the measured EW, are reported in Table A Tables 4 and 5 should be representative of the statistical error arising from the noise in the spectra and from uncertainties in the measurement of the equivalent widths 7 . In Table 6 we report the errors arising from the uncertainties in the atmospheric parameters in the case of star #19, taken as representative of the whole sample. 7 Under the assumption that each line provides an independent measure of the abundance, the error in the mean abundances should be obtained by dividing the line scatter by √ n (where n is the number of measured lines). However, we consider the line scatter reported in Tables 4 and 5 (which is not divided by √ n) as a realistic estimate of the error associated with each abundance. In Fig. 7 9 The B04 abundances were recomputed adopting the same temperature scale and reddening adopted in M05. These variations in the input parameters produced small (compatible with the quoted errors) changes in the derived abundances (see Sbordone et al. 2006 ).
Local group dwarfs stars are plotted as well (Venn et al. 2004 ). Stream stars, clearly, follow the same trend defined by the stars that are still bound to the core of Sgr. Stars belonging to the b>0 subsample are indicated.
Stars #77, #232, and #242 occupy a portion of plane dominated by MW stars in Fig. 7 . Unlike #232, stars #77 and #242 lie in a transition region where their abundances are still compatible with the Sgr path. Star #77 also has a relatively high RV (v gsr =-21.1) compared with the mean stream pattern (Λ ⊙ =109.2, see Fig. 3 and Table 1 ). On the other hand, #242 RV is similar to other SARG and HARPS stars lying at similar stream longitudes (Fig. 3) . Hence, in the following analysis we conservatively drop #77 and #232 as possible contaminating MW stars. We keep star #1, in spite of its slightly low RV, since its chemical composition follows the Sgr pattern. The inclusion or exclusion of this star does not substantially modify our conclusions.
Discussion
We presented RV for a sample of 67 stars belonging to the Sgr Stream. Spectra were obtained using 3 different high res- • along the trailing tail and were already observed at low resolution by M04. We found a trailing tail velocity dispersion of 8.3±0.9 kms −1 , a value in marginal agreement with M04 (10.4±1.3 kms −1 ) and colder than the Sgr core (Ibata et al. 1997, M05) . The reader is referred to M04 for a discussion about the implications of the velocity dispersion in the Stream for the lumpiness of the galactic halo. We just recall here that a lumpy halo tends to heat coherent streams. However, the part of Stream we sample is populated by stars stripped in relatively recent times and, therefore, is probably not very sensitive to the lumpiness of the halo. We also presented Fe, Mg, and Ca abundances for 12 stars observed with the SARG facility. Ten of (Figs. 7 and 3) . Note, however, that any individual star can only be considered as a probable member.
In Fig. 8 (upper panel) we compare the Sgr main body (dotted histogram) and Stream (continuous histogram) metallicity distribution (MD). We point out that in M05, target stars were chosen in the infrared K vs. (J-K) plane adopting the selection box of Fig. 1 in that paper. In the infrared plane, in fact, the upper Sgr RGB stands out very clearly from the contaminating MW field (to compare with the optical plane, see Fig. 2  in M05) . Indeed, such a selection implies a bias toward metal rich stars, and, actually, we provided a thorough sampling of the Sgr dominant population (Monaco et al. 2002) at the Sgr center (i.e., around the globular cluster M 54, whose RGB is roughly represented by the bluer isochrone in Fig.2 of M05) .
The existence of a metal rich dominant population in Sgr allowed M03 to develop his successful technique for tracing the Sgr streams all over the sky. We used such a technique here to select our targets. It is easy, looking at Fig. 1 (and 2 −3 that core and stream stars are extracted from the same parent population. A similar effect is also evident in the distribution of core and stream stars alpha element abundance ratio (lower panel).
SARG stars sample very different regions of the Stream (see Fig. 1 ). The sub-sample at negative galactic latitude (stars from #1 to #42; b<0 or Y S gr,GC >0 in Fig. 1 ) belongs to the Sgr trailing tail in the 80
• < Λ ⊙ < 100 • region. Hence, they were probably stripped during the last Sgr orbit. The b>0 subsample (stars from #242 to #283) traces, on the other hand, a more ancient episode of tidal stripping. In particular, according to the Law et al. (2005) model of Sgr disruption, they should have been lost three or more orbits ago (i.e., >2-3 Gyr ago). In Fig. 9 we plot the two sub-samples MD. It is evi- Fig. 9 . Comparison between the metallicity distribution of stars in the Sgr trailing tail (lower panel) and in a portion of stream above (upper panel) the galactic plane. Stars in the upper panel sample a more ancient branch of the stream with respect to stars in the lower panel (see Fig.1 ). dent that the mean metallicity of northern (b>0) stream stars is lower compared to southern ones: <[Fe/H]>=-0.83±0.11 and <[Fe/H]>=-0.61±0.13, respectively. However, given the small number of stars in the two subsamples, this result has to be considered tentative and must be confirmed by the analysis of a more statistically significant sample of stars.
In summary, we found evidence of a more metal-poor MD in the Sgr Stream compared to the main body. Moreover, stars stripped in ancient orbits appear more metal-poor than stars lost in recent passages. Preliminary results pointing in the same direction were reported by Martínez-Delgado et al. (2004) and M03. Recently, more definitive indications in this sense were provided by Chou et al. (2006) (hereafter C06) and Bellazzini et al. (2006b) .
In particular, C06 presented high resolution iron abundances for 56 M-giants belonging to the Sgr leading tail. Thus, we sample a different and complementary stream region. C06 found a variation of about -0.7 dex in the mean iron content from the core to the portion of stream they sample. Our results are qualitatively in agreement with C06, although the variation we find is a bit smaller. Several reasons can be responsible for such a difference (i.e., the different stream portion sampled, their more populated sample, the different analysis). C06 interpreted their results as a "direct evidence that there can be significant chemical differences between current dSph satellites and the bulk of the stars they have contributed to the halo".
Our results confirm this statement. Moreover, as we pointed out in M05, Sgr stars at [Fe/H]<-1 would also have [α/Fe] abundance ratios similar to MW stars (see Fig. 7 ), hence they may be eligible as contributors to the assembly of the "normal" Galactic Halo (i.e., metal-poor and α-enhanced). However, Sbordone et al. (2006) found under-solar or over-solar abundances for several elements in 12 Sgr core stars. Even more interesting, they found a flat trend over the range -0.9<[Fe/H]<0 in some of the anomalous abundance ratios such as [Na/Fe], [Zn/Fe] , and [Cu/Fe]. Detailed abundances of Stream stars, especially of the most metal-poor ones, will be of the uttermost importance to finally establish whether Sgr stars lost in ancient passages could have significantly contributed to the standard stellar population of the galactic halo or not.
Moreover, the galactic halo is populated by very old stars. Under the assumption that dSph galaxies are dominated by an intermediate age population ("Carina-like"), Unavane et al. (1996) concluded that no more than 10% of the whole halo stellar population may have originated from accretion (but see Munoz et al. 2006) . Indeed, these authors predicted low [α/Fe] abundance ratios in the MW satellites as a result of their inferred low star formation rates (see Fig 7) .
The Sgr stellar content is dominated in the main body by an intermediate age (Bellazzini et al. 2006a ) population. Stream stars studied here follow the abundance pattern of main body stars (Fig. 7) and are moderately more metal poor than them (Fig. 8) . Hence, our targets likely have ages not much older than stars in the Sgr dominant population. Indeed, the SFH implied by the chemistry of stars sampled here, do not differ significantly from that of core stars: a prolonged period of star formation is needed to reach low [α/Fe] abundance ratios. The C06 sample may eventually be made by older stars, more similar to the typical stellar content of the galactic halo.
However, neither our study nor the C06 one provide a fair sampling of the MD of the Sgr stream. We both selected targets using the 2MASS catalog. As such, the target selection biases our samples toward metal rich stars. As stated above, the target selection box was actually shaped to enclose stars in the Sgr dominant population. Thus, the actual MD of the Stream might eventually be skewed to even lower metallicities and made by older stars, for any reasonable age-metallicity relation (see, e.g., Layden & Sarajedini 2000) . Note also that Sgr is known to host a significant population of old and metal-poor stars (both in the main body and the streams, see Vivas et al. 2005; Monaco et al. 2003 , and references therein).
Even SARG stars at b>0 could not have been stripped more then a few Gyr ago, a time at which the Sgr star formation was already completed. Therefore, we agree with the C06 conclusion that the difference in the core and stream MD witness a metallicity gradient inside the former Sgr (see, for instance, Bellazzini et al. 1999; Layden & Sarajedini 2000, and references therein) . Chemical abundances in the outskirts of the Sgr main body would be necessary to quantify metallicity gradients inside Sgr (see also Alard 2001) . Stars in the trailing tail (lower panel in Fig. 9 ) are only mildly more metal poor than core ones (upper panel in Fig. 8) . Hence, eventually, stars lying in the outer Sgr core and in the trailing tail might not present any chemical difference.
Indeed, the great majority of the MW satellites contain populations of old stars, either dominant or not. It appears a general tendency of the most metal-poor populations in dSphs to be less concentrated with respect to the other populations hosted (Munoz et al. 2006; Tolstoy et al. 2004, and references therein) . This characteristic might favor the preferential stripping of metal-poor stars during tidal interactions between dSphs and the MW.
Conclusions
The Sgr SFH, its dynamical status and orbital evolution are constrained by the stellar populations hosted both in the main body and in the tidal streams of this disrupting galaxy. In this paper we presented radial velocities and chemical abundances (Fe, Mg, Ca) for a sample of stars belonging to the Sgr tidal streams. In particular, we presented the first α-element abundances ever obtained for stars in the Sgr stream. The main results obtained can be summarized as follows: (Fig. 7 ). -Sgr stars are, on average, more metal-poor in the Stream than in the core (Fig. 8 ). -Stars belonging to more ancient wraps of the Streams are more metal-poor (Fig. 9 ). This result was obtained comparing the MD of stars belonging to two different wraps of the Stream. However, given the limited number of stars in the two subsamples (4 and 6), this latter result has to be considered tentative. K94 -Kurucz (1994) 
